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Abstract 
Purified konjac glucomannan(KGM) was blended with Xanthan gum to prepared gel, which was valued by  its 
viscosity and tenacity. The konjac micro-balls(KMBs) were prepared in drying and wetting method respectively. The 
diameter of the KMBs was analyzed with laser particle size analyzer. To a carrier of drug deliver, the delivery 
characteristics of the NMP, which embedded in KMB, was discussed. The results showed that KMB was well 
dispersed in DMSO, and its diameter was 4.08 m. In paraffin, KMB was homogeneous disperse with 
diameter(2.23 m). In the behavior of drug delivery, the characteristics of drug sustained-release were obvious, and 
the delivery time was more than 24h.  
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1 Introduction 
New drug delivery carrier is an important development direction of the pharmaceutical field[1]. 
Biodegradable polymers are widely used in biomedical and pharmaceutical fields, as drug delivery 
carriers has becomed a research hotspot[2]. Konjac glucomannan (KGM) is a D-mannose and D-glucose to 
-l, 4 glycosidic bond connecting the pyran heteropolysaccharide[3], it had excellent properties[4],such as 
water-soluble, gel, biocompatible, biodegradable. The KGM compound controlled drug release carriers 
had reported that release rate was adjusted by changed the amount of KGM in the 1980s[5]. It had the 
degradation characteristics of colon positioning, and was a class of very promising medical polymer 
materials[6] . KGM blend with the natural polymer as a drug delivery carrier focus has always been at 
home and abroad [7]. 
2 Materials and equipment 
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2.1 Materials and reagents 
Konjac powder: U.S. Power Group; Xanthan Gum: Sigma Corporation; Nimodipine: remote 
biotechnology company of Wuhan; Other reagents were analytical grade. 
2.2 Experimental apparatus 
Laser particle size distribution analyzer(Dandong Baxter:BT-9300); vacuum freeze dryer(Savant: 
SNL315SV-230); UV spectrophotometer(HITACHI: UV-3010); homogenizer(Shanghai Donghua: 
GYB60-65). 
3 Experimental methods 
3.1 KGM purification and gel preparation 
KGM purification reference method of L.B.[8] . SEC-LS measured Mw = 1.016×106. Quantitative 
KGM was swelled in boiling water, Added a mixture of xanthan gum and stirred 30min, taked out, 
Cooled to room temperature. According to the preparation of program, for comparative 
experiments ,adjusted the mass ratio and total concentration of KGM and xanthan gum. 
3.2 KMB preparation and particle size analysis 
Vacuum freeze-drying gel 24h,after dry mill refined, ultrasonic dispersion15min in dimethyl sulfoxide, 
namely dry preparation of KMB. Liquid paraffin as the dispersion medium, and it would dispersed the 
mix with gel and liquid paraffin,namely wet preparation of KMB. Particle size distribution was analyzed 
by laser particle size KMB. 
3.3 The determination of embedding for NMP on KMB 
According to Zhang Jun [9] Preparation of simulated intestinal fluid and gastric digestive system, and 
determinated the embedding rate.Selected 358nm the maximum absorption peak of NMP,and measured 
UV absorbance. 
3.4 Release behavior of NMP on KMB 
KMB containing Quantification of NMP was joined by a certain solid-liquid ratio of to intestinal fluid 
37 , Continuous stirring, Sampling interval of 2h, measured UV absorbance under 358nm. The same 
procedure used for analysis of gastric juice in the release behavior. 
4 Results and Discussion 
4.1 Gel preparation of comparative experiments 
The seven states of the composite gel sensory evaluation blindly, Comprehensive evaluation of the 
results shown in Table 1. Available from Table 1,Sensory evaluation of the best mass ratio of konjac 
glucomannan: xanthan gum = 2:8, Overall concentration was 1.0%. 
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Table 1. Sensory evaluation of complex gel  
KGM/XC Overall concentration Sensory state gel 
5 5 1.0% Viscosity and toughness were poor 
6 4 1.0% Gel soft, not too high viscosity, poor toughness 
7 3 1.0% Soft gel, high viscosity, poor toughness 
3 7 1.0% Gel solid, moderate viscosity, poor toughness 
2 8 1.0% Gel feel good, moderate viscosity and toughness 
1 9 1.0% Gel toughness, viscosity difference 
2 8 0.75% Gel white color, soft gels than 1% 
2 8 1.25% Color yellowish gel, hard gel compared with 1% 
4.2 Dry Preparation of KMB 
The particle size distribution of KMB in dimethyl sulfoxide as shown Fig.1. 
 
Fig.1. Diameter distribution of KMB dispersed in DMSO 
From the particle size distribution and measurement point of view, when dimethyl sulfoxide as a 
dispersion medium, D50 of KMB is 4.08 m, the particle size distribution is relatively narrow (based on 1 
~10 m), approximate normal distribution curve. 
4.3 Wet preparation of KMB 
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Fig. 2. Diameter distribution of KMB dispersed in paraffin 
In Fig.2 , D50 of KMB is 2.23 m on liquid paraffin. from the point of particle size distribution view, 
particle size distribution is more concentrated, more narrow range, showing a peak shape. Wet than dry 
preparation of KMB prepared to achieve a smaller particle size. 
4.4 The determination of embedding for NMP on KMB 
mean value of UV absorption A was 0.072 from soaking the gel in aqueous solution, NMP intestinal 
fluid into the standard curve equation A=17.053 C+0.0002 (R2=0.9991), calculated drug entrapped was 
99.2% on the gel. 
4.5 drug release behavior of NMP on KMB 
In Fig.3, total concentration of NMP was 0.117mg/mL in intestinal fluid, after 24h, release rate was 
58.5%. With time, NMP release rate gradually decreased, increasing the overall concentration, release 
behavior according to a logarithmic function equation, which is consistent with the clinical medication. 
When release time reached more than 24h, it indicated KMB as a carrier release of NMP, and had a good 
release effect. In gastric juice(Fig.4),before 2h, NMP released smaller, less than 1.0%, and then it released 
gradually increased, the release behavior more in line with logarithmic curve. 
Due to gastric emptying time in about 2h, the NMP retention time in the stomach drug release was low 
(<1.0%), so NMP mainly released slowly so long in the intestine , which was conducive to this intestinal 
NMP soluble preparations medication requirements. In addition, NMP released the lowest concentration 
in intestinal fluid (500mL total) in the body was close to the effective therapeutic concentrations, 
maximum concentrations are within the tolerance range of the human body, that does not have a 
"first-pass effect," or drug toxicity, and the NMP within 24h The release rate of over 50%, in line with the 
relevant technical specifications, and 24h after the slow release of drugs is still showed the trend to 
further enhance the bioavailability of the drug, but also for KMB's application in drug delivery has laid a 
foundation. 
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5. Conclusion 
5.1 Used konjac glucomannan mixtures of xanthan gum, preferred total concentration of 1.0% and weight 
ratio of 2:8 blend, prepared in a dispersion medium in KMB; preparation of dry and wet dispersion 
prepared in dimethyl sulfoxide in liquid paraffin dispersion, particle size can be smaller KMB; 
5.2 the embedded rate of NMP 99.2% on KMB. NMP release in gastric juice before 2h ,NMP emissions 
less than 1.0%, while in the intestinal fluid in NMP release time more than 24h, after 24h ,release rate 
of 58.5%, sustained-release effect is obvious, showing a logarithmic function release characteristics, 
in line with enteric-coated drug formulations treatment of the regional location requirements; 
5.3 For the interaction between drug and KMB and drug diffusion in the carrier in further study. 
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Fig.3. Durg release of NMP in simulated intestinal fluid
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W= 5.6512Ln(h) - 3.3786 
R2 = 0.98
Fig. 4. Durg release of NMP in simulated gastric fluid 
